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ABSTRACT

Extreme acute respiratory syndrome Coronavirus 2 (SARS-CoV-2) is an extremely pathogenic new virus that has
triggered the current worldwide coronavirus disease pandemic (COVID-19). Currently, substantial effort has been
made to produce successful and safe medicines and SARS-CoV-2 vaccines. To avoid more morbidity and death, a
successful vaccine is important. Though some regions which deploy COVID-19 vaccines on the basis of protection
and immunogenicity data alone, the aim of vaccine research is to obtain direct proof of vaccine effectiveness in
protecting humans against SARS-CoV-2 and COVID-19 infections in order to selectively increase the production of
effective vaccines. A SARS-CoV-2 candidate vaccine can function against infection, illness, or transmission and a

vaccine that is capable of minimising all of these components may lead to disease control. In this study, we discussed
the Bharat Biotech and Covishield Serum Institute of India's Covaxin - India's First Indigenous Covid-19 Vaccine.

\\ Keywords:Covaxin, Covishield, SARS-CoV-2, COVID-19, Serum Institute, Bharat Biotech.

INTRODUCTION

According to the WHO, multiple cases of
pneumonia of unknown aetiology were found in the
city of Wuhan in central China in December 2019.
In Wuhan, China, patients who had viral
pneumonia due to an unknown microbial agent
were documented at the end of December 2019. A
novel coronavirus, provisionally named the 2019
novel coronavirus (2019-nCoV), was subsequently
identified as the causative pathogen. The quickly
circulating coronavirus disease was declared by
WHO on February 11th 2020 as COVID-19. More
than 2000 incidents of COVID-19 infection have

been confirmed as of 26 January 2020, most of
which included individuals living in or visiting
Wuhan,
been confirmed [1].

Most of the initial affected individuals is
associated with exposure to the seafood industry
[2]. In 2020, 2835 confirmed cases were reported
by the Chinese authorities in mainland China,
including 81 deaths. Furthermore, in Hong Kong,
Macao and Taiwan, 19 confirmed cases were
reported and 39 imported cases were identified in
Thailand, Japan, South Korea, the United States,
Vietnam, Singapore, Nepal, France, Australia and

and human-to-human transmission has
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Canada. COVID-19, which is closely linked to
extreme acute respiratory syndrome CoV (SARS-
CoV), was quickly identified as the pathogen [3].

A novel coronavirus, 2019-n CoV, as the
causative agent, has officially been announced by
the Chinese authorities [4, 5]. Coronaviruses (CoV)
are a family of viruses called Coronaviridae. There
are three genera in the subfamily Coronavirinae:
alphacoronavirus, betacoronavirus, and gamma-
coronavirus. Two genera, torovirus and bafinivirus,
are in the subfamily Torovirinae. CoV can lead to a
number of symptoms as mild as common cold,
fever and cough, and as severe as pneumonia,
kidney failure or even death in respiratory distress
[6]. These viruses are zoonotic, that is, spread
between animals and humans. A few coronaviruses
were previously recognised: MERS-CoV, which
causes respiratory syndrome in the Middle East and
was transmitted to humans from dromedary camels,
and SARS-CoV, which causes extreme acute
respiratory syndrome and was transmitted to
humans from civet cats [7, 8]. In a wet market in
Wuhan where game animals and beef were sold,
COVID-19 is believed to have been zoonotically
transmitted [9].

Popular human coronaviruses, such as types
229E, NL63, OC43 and HKUI, however, cause
mild to severe symptoms of the upper respiratory
tract, sore throat, runny nose and cough. Other
symptoms are fever, headache, and feeling unwell
in general. In people with cardiopulmonary
disorders, immuno compromised patients, children,
and older adults, more serious conditions affecting
the lower respiratory tract, such as pneumonia and
bronchitis, are more frequent. Via coughing or
sneezing or near physical contact such as rubbing
or shaking hands, these viruses are transferred from
infected humans to others through air [10].

A total of 94,962,048 confirmed cases in the
country, spread in 81 countries, resulting in the
epidemic of COVID-19, of which 2,031,142 died.
Of the total cases, the United States of America has
the highest number, with 24,306,043 cases,
followed by 10,558,710 in India, 8,456,705 in
Brazil, 3,544,623 in Russia, 3,357,361 in the
United Kingdom, 2,894,347 in France, etc [11]. His
study article deals with the Covid-19 preventive
vaccine manufactured in India.

COVAXIN

BBV152 (also known as Covaxin) is a COVID-
19 inactivated virus-based vaccine developed in
partnership with the Indian Council of Medical
Research by Bharat Biotech. Covaxin, India's first
indigenous COVID-19 vaccine, is the first
indigenous COVID-19 vaccine developed by
Bharat Biotech in partnership with the Indian
Council of Medical Research (ICMR) - National
Institute of Virology (NIV). The indigenous,
inactivated vaccine is produced and processed in
the high containment facility of Bharat Biotech's
BSL-3 (Bio-Safety Level 3). The vaccine earned
DCGI clearance for Phase I & II Human Clinical
Trials, and studies started in July 2020 across India.
Bharat Biotech obtained DCGI clearance for Phase
3 clinical trials in 26,000 participants in over 25
centres across India after successful completion of
the interim review of the Phase 1 & 2 clinical trials
of Covaxin [12, 13].

The National Institute of Virology of the Indian
Council of Medical Research (ICMR) accepted and
supplied the virus strains in May 2020 for the
production of a fully indigenous COVID-19
vaccine.[14, 15] In June 2020, the company was
approved by the Drugs Controller General of India
(DCGI), Government of India, to perform Phase 1
and Phase 2 human trials of a developmental
COVID-19 vaccine called Covaxin.[16] A total of
12 sites were chosen by the Indian Council for
Medical Research for Phase I and II randomised,
double-blind and placebo-controlled vaccine
candidate clinical trials.[17, 18] The company
announced the study for Phase I trials in December
2020 and presented the findings via medRxiv
preprint.[20-22]

In November 2020, after completion of Phase I
and II, Covaxin was authorised to perform Phase 111
clinical trials[23, 24] The study involves a
randomised, double-blinded, placebo-controlled
study among volunteers aged 18 and above and
began [25] Approximately 26,000 volunteers from
across India will be involved in the Phase III
trials.[26] The phase III trials will cover a total of
26,000 volunteers from across India [27] The
rejection rate for Phase III trials was far higher than
for Phase I and Phase II trials. As a result, by 22
December, only 13,000 volunteers were employed,
with the figure rising to 23,000 by 5 January [28-
30]
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On its vero cell manufacturing platform [31]
that has the potential to deliver around 300 million
doses, Bharat Biotech produces the vaccine
candidate through at-risk manufacturing [32] The
company is in the process of setting up a second
plant to make Covaxin at its Genome Valley
facility in Hyderabad. For another place in the
country to produce the vaccine, the company is in
talks with other state governments including
Odisha [33]. Besides this, global tie-ups for the
development of Covaxin are also being
explored.[34] In December 2020, Ocugenlnc
entered into a collaboration with Bharat Biotech to
co-develop Covaxin for the U.S. market.[35, 36]. In
January 2021, Precisa Med entered into an
arrangement to supply Covaxin in Brazil with
Bharat Biotech [37]

Bharat Biotech applied for an emergency use
authorization (EUA) from the Drugs Controller
General of India (DCGI), Government of India.[38]
After Serum Institute of India and Pfizer, it was the
third company to apply for emergency use
approval.[39]. On 2 January 2021, an EUA permit
was recommended by the Central Drugs Quality
Control Organisation (CDSCO) [40], which was
issued on 3 January.[41] The emergency approval
was given prior to the release of Phase III trial
results. In certain parts of the newspapers, this has
been criticised [42].

Restricted emergency approval of the Covaxin,
Covid-19 vaccine, developed by Bharat Biotech in
partnership with ICMR and NIV, was issued on 3
January 2020, a decision challenged by domain
experts. Here's a look at the way vaccines are
approved by India. With some experts challenging
the government's decision, the limited emergency
approval granted to a Covid-19 vaccine produced
by Bharat Biotech on January 3, 2020 created a
major furore. Bharat Biotech, in cooperation with
the Indian Council for Medical Research (ICMR)
and the National Institute of Virology (NIV), Pune,
has obtained permission for its vaccine, Covaxin—
a Whole Vision Inactivated Corona Virus Vaccine.
The approval was limited and conditional upon the
declaration by Union Health Minister Harsh
Vardhan that those getting Covaxin shots would be
tracked in the same manner as those in clinical
trials for volunteers. A variety of domain experts
expressed concern at the decision that the data
relating to Covaxin clinical trials had not been
made public.

The DCGI released a statement on January 3,
2020, noting that Covaxin was "developed on Vero
cell platform, which has well established track
record of safety and efficacy in the country and
globally" The DCGI said that Bharat Biotech,
maker of Covaxin, shared its "safety and
immunogenicity data" from its animal studies,
including "challenge studies on non-human
primates (Rhesus macaques) and hamsters" with
the CSDSCO drug regulator. The DCGI has shown
"demonstrated that the vaccine is safe and provides
a robust immune response” in phase I and phase 11
with respect to clinical human trials. The drug
regulator said, citing phase III results from around
22,500 patients, "The vaccine has been found to be
safe as per the data available till date." The
CSDSCO's Topic Expert Committee (SEC)
checked the Covaxin safety and immunogenicity
data, the DCGI said, before recommending
authorization for restricted use of this Covid-19
vaccine in emergency circumstances [13].

In the past, there have been many examples
where the Indian drug regulator issued emergency
permission based solely on evidence on
immunogenicity. HIN1 vaccines were all approved
on the basis of phase 2 immunogenicity data by the
Serum Institute of India, Bharat Biotech and
ZydusCadila. Immunogenicity refers to the
vaccine's ability to elicit a reaction from the
antibody and T-Cell. Notification of CDSCO
recommendations for drug and vaccine approval in
the 2019 gazette which provides for emergency
approval based on Phase 2 results if the vaccine is
on a proven and developed framework and if strong
immunogenicity data are seen in Phase 2 trials. The
vaccine is based on a virion-inactivated platform
(where the generating ability of the SARS CoV-2
virus is inactivated) and is developed using well
proven Vero cell technology. Bharat Biotech CMD
has reported that it has phase 3 safety data, 1,000-
person immunogenicity data, as well as preclinical
animal data. Ella said that in tests, the vaccine
showed fewer than 10 percent of side effects [43].

On 16 November, Phase 3 trials began. On
Sunday, the government's press release reported
that 25,800 volunteers had started Phase 3 trials, of
which 22,500 had received the first dose. Covaxin
is injected twice, with a gap of 27 days,
intramuscularly. Next month, the interim safety
data is expected. The ability of Covaxin to create
resistance to the new mutant strain was a crucial
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factor in the granting of emergency clearance. "It is
present in 34 countries right now. Some of the
vaccines are only aimed at the virus spike protein,
and they may not be successful. We are looking at a
whole virus vaccine (Covaxin) from that point of
view, which could theoretically have advantages,'
he added. DrGuleria acknowledged, however, that
more laboratory research on Covaxin providing
some security against the latest UK variant is
needed at this stage. An inactivated virus is used by
Bharat Biotech, using the platform deployed in
other vaccines in our region. The proof that is
being put forward is that the antibody response
could be more robust to take care of any mutation
when the whole virus is being used as the antigen
[44].

COVISHIELD

Covishield, known as the Oxford-AstraZeneca
vaccine, is a COVID-19 vaccine developed by
Oxford  University and  AstraZeneca by
intramuscular  injection, wusing the adapted
chimpanzee adenovirus ChAdOx1 as a vector.[45]
When a half-dose was followed by a full-dose after
at least one month, one dosing regimen showed 90
percent effectiveness.[46] Another dosing regimen
showed 6 Sarah Gilbert, Adrian Hill, Andrew
Pollard, Teresa Lambe, Sandy Douglas and
Catherine Green are responsible for the squad [47].
As of December 2020, Phase III clinical testing is
ongoing on the vaccine candidate [48]. The vaccine
was approved for use in the UK vaccination
programme, and the first vaccination was
administered [50].

A replication-deficient simian adenovirus vector
is the AZD1222 vaccine, carrying the full-length
codon-optimized coding sequence of SARS-CoV-2
spike protein along with a leading sequence of
tissue plasminogen activator (tPA) [51]. The
SARS-CoV-2 genome sequenced in Wuhan was
used by the researchers. It is not necessary to
replicate the modified chimpanzee adenovirus, but
it does not cause further infection and only serves
as a vector to transfer the SARS-CoV-2 spike
protein [52]. The spike S1 protein is an external
protein that helps the coronavirus type SARS to
reach cells via the ACE2 enzymatic domain [53].
This spike protein is released after vaccination,
promoting the immune system to attack the
coronavirus if it later infects the body [54].

The Jenner Institute decided in February 2020
to partner with the Italian company Advent Srl to
create the first batch of vaccine candidates for
clinical trials [55]. The US National Institute of
Allergy and Infectious Diseases (NIAID) reported
in June 2020 that the third phase of prospective
vaccine research produced by Oxford University
and AstraZeneca will commence in July 2020 [58].
AstraZeneca declared a global halt to the vaccine
study on 8 September 2020 while a potential
allergic reaction was examined in a researcher in
the United Kingdom [59]. After authorities
determined that it was appropriate to do so,
AstraZeneca and the University of Oxford resumed
clinical trials in the United Kingdom on 13
September [60]. AstraZeneca was blamed for
vaccine safety after expex concerns [61]. Although
the trial resumed in the United Kingdom, Brazil,
South Africa, Japan [62] and India, it remained on
hold in the US until 23 October 2020 [63]. While,
according to HHS Secretary Alex AzarAzar, the
FDA investigated a patient disease that caused the
clinical hold [64].

Dr. Jo3o Pedro R. Feitosa, a 28-year-old
physician from Rio de Janeiro, Brazil, who
obtained placebo instead of the research vaccine in
a clinical trial of AZDI1222, died from
complications of COVID-19 on 15 October 2020
[65]. Anvisa, the Brazilian health department,
confirmed that the study would proceed in Brazil
[66]. Oxford University and AstraZeneca
announced  preliminary findings from the
continuing phase 3 trials of the vaccine [67]. The
approaches used in the report were questioned,
combining results of 62 percent and 90 percent
from various groups of test subjects offered
different dosages of different dosages [68].
AstraZeneca said it would perform another multi-
country study using the lower dose that culminated
in a 90% claim [69]. These reports explained the
full release of these preliminary findings from four
ongoing, blinded, randomised, controlled trials on 8
December 2020 [70]. In the population that got the
first dose of active vaccine more than 21 days
earlier, no hospitalizations were reported.
Significant adverse effects were balanced in the
trials between the active and control arms, i.e. extra
serious adverse events were not known to be
triggered by the active vaccine. A case of
transverse myelitis was identified as potentially due
to vaccination 14 days after booster vaccination,
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with an independent neurological committee
finding idiopathic, short-segment, spinal cord
demyelination as the most likely diagnosis. The
remaining two cases of transverse myelitis were
found unrelated to the injection, one in the vaccine
community and the other in the control group [70].

AstraZeneca announced on 11 December 2020
that it will be investigating with the Russian
Gamaleya Research Institute if their two
adenovirus-based vaccines, AZD1222 and Gam-
COVID-Vac, could be merged to provide increased
standards of safety. "In Russia, clinical trials are
scheduled to launch by the end of 2020 [71]. On 27
December 2020, Pascal Soriot, chief executive of
AstraZeneca, said he claimed that researchers had
developed a "winning recipe" in the shape of the
COVID-19 Oxford-AstraZeneca vaccine, where
two doses were used [72]. On 4 January 2021,
Brian Pinker, 82, became the first person outside of
clinical trials to receive the Oxford-AstraZeneca
Covid-19 vaccine.

On 27 November 2020, the Government of the
United Kingdom requested the Medicines and
Healthcare Products Regulatory Agency to evaluate
the temporary supply of the AZD1222 vaccine [73],
and it was approved for use on 30 December 2020
as the second vaccine to enter the national roll-out
[74]. On 29 December, Noel Wathion, Deputy
Executive Director of the European Medicines
Agency (EMA), announced that the EU regulatory
authority would implement the vaccine. In an
interview, he said, "They have not even filed an
application with us yet"[75]. In January 2021, the
EMA submitted an application from AstraZeneca
and Oxford University for a conditional marketing
authorization (CMA) for the COVID-19 vaccine,
known as the COVID-19 AstraZeneca vaccine. The
vaccine was also authorised by the regulatory
authorities of Argentina, EI Salvador, India,
Mexico, Bangladesh, the Dominican Republic,
Pakistan and Nepal for emergency use in their
respective countries.

The vaccine is safe at refrigerator temperatures
and costs between US$3 and US$4 per dose [76]. A
tweet by the Belgian State Budget Secretary on 17
December announced that the European Union
(EU) will pay EUR 1.78 (US$ 2.16) per dose [77].
According to AstraZeneca's Vice President of
Operations and IT, Pam Cheng, by the end of 2020,
the company will have about 200 million doses and
capacity available worldwide. In addition to

making 100 million doses available to the UK's
NHS for its vaccine policy in June 2020 [78].
AstraZeneca and Emergent BioSolutions signed an
agreement of US$87 million to produce vaccine
doses specifically for the US market. The
agreement was part of the Operation Warp Speed
initiative of the Trump administration to develop
and scale targeted vaccine production rapidly
before the end of 2020 [79]. Catalent will be
responsible for the process of finishing and
packaging [80]. Most of the UK's manufacturing
work will be done.

Initial purchases of 300 million doses from the
company for low- to middle-income countries were
made on 4 June 2020 by the World Health
Organization (WHO) COVAX facility [81].
AstraZeneca and the Serum Institute of India (SII)
also reached a licencing agreement to supply 1
billion doses of the Oxford University vaccine to
middle and low-income countries, including India
[82]. A grant from the Bill and Melinda Gates
Foundation on 29 September 2020 allowed
COVAX to secure an additional US$3 per dose of
100 million COVID-19 vaccine doses from either
AstraZeneca or Novavax [83]. On 13 June 2020,
AstraZeneca signed an agreement with the
Inclusive Vaccines Alliance, a group formed by
France, Germany, Italy and the Netherlands, to
deliver up to 400 million doses to all European
countries.

In August 2020, AstraZeneca decided to supply
US$1.2 billion worth of 300 million doses to the
US, meaning a cost of US$4 per dose. The funding
also includes development and clinical trials, an
AstraZeneca spokesperson said [85]. In September
2020, AstraZeneca agreed to supply Canada with
20 million doses [86]. Switzerland reached an
agreement with AstraZeneca in October 2020 to
pre-order up to 5.3 million doses [87]. Thailand
ordered 26 million doses of AstraZeneca vaccine in
November 2020 [88]. Two doses of vaccine per
person are needed, so the ordered sum will only
cover 13 million people [89]. In January 2021, the
Prayut cabinet later authorised a budget for
ordering 35 million additional doses [90] Siam
Bioscience, a Vajiralongkorn-owned company,
would obtain technical transfer for co-investment
[91].

South Korea signed a deal with AstraZeneca in
December 2020 to secure 20 million doses of its
vaccine, with the first shipment scheduled to
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commence in January 2021. The vaccine remained
under consideration by the South Korean Disease
Control and Prevention Agency as of January 2021
[92] On 7 January 2021, the South African
government declared that the Serum Institute of
India had received an initial 1 million doses,
followed by another 500,000 doses in February
[93] Myanmar signed a deal with the Serum
Institute of India to procure 30 million doses in
February. Myanmar
February 2021 for 15 million persons [94].

will collect doses from

ADVANCEMENT IN COVID-19
VACCINE

BBV154 - A novel adenovirus vectored,
intranasal vaccine for COVID-19

An intranasal vaccine induces a broad immune
response, neutralising the IgG, mucosal IgA, and T
cell defences, the main attributes of BBV154.
Immune responses at the infection site (in the nasal
mucosa) are important for blocking both COVID-

19 infection and transmission. Due to the nasal
mucosa's coordinated immune systems, the nasal
path has excellent capacity for vaccination. Needle-
free, non-invasive. Ease of management-does not
need health care staff who are educated. Removal
of threats linked with needles (injuries
infections). High conformity (ideally appropriate
adults children).Scalable production,
capable of satisfying global demand. Protective
efficacy in mice and hamsters of the candidate
vaccine ChAd-SARS-CoV-2-S demonstrated.

Single-dose immunisation of ChAd-SARS-
CoV-2-S in mice and hamsters offered superior
safety against SARS-CoV-2 challenges, with more
than one or two intramuscular immunizations with
the same vaccine and dose. SARS-CoV-2 post-
challenge viral clearance was found in both the
lower and upper airways. Thus, ChAd-SARS-CoV-
2-S immunisation will produce an
immune response in the nose, which is the entry
point for the virus, thus defending against illness,
invasion, and transmission. [95]. (Fig: 1)
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Fig 1: Covid-19 BV154 Nasal Vaccine Trial

CONCLUSION

The Corona virus (COVID-19) is circulating
across the world at an unprecedented pace. The
virus epidemic has confronted the commercial,
medical and public health system of the world.
Elderly and immuno compromised patients are also
vulnerable to the lethal effects of the virus. There is

actually no proven cure for the infection and, while
some treatment protocols have been successful,
there is no documented cure. Therefore, with the
necessary preventive methods, the virus can be
managed. The two Indian vaccines could assist in
managing potential zoonotic outbreaks.
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